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From our previous findings it has been suggested that the therapeutic mechanism 
of our "hunger therapy" may be due to the promoting effect of starvation upon the 
extinction of conditioned emotional response (CER). In order to confirm the hypothesis, 
twenty male albino rats were first trained to press a lever for food in the Skinner-
box:, and then were given the conditioning of emotional response (fear of shock) to 
2,000-cps tone. Following these trainings, half of them were treated with starvation 
of three days, and the other half were the control group. After the procedure of 
starvation (or after the corresponding days in the case of the control group) the both 
groups were subject to the procedure of extinction, and then the intensity of CER after 
starvation was tested. The results demonstrated that starvation quickened the 
extinction of CER. From these findings it is suggested that the therapeutic effect of 
our "hunger therapy" would be ascribed to the increased susceptibility of subject (i.e. 
patient) for various operations (i.e. medical treatments) put upon him during and 
after the period of starvation. And further, the duration of the effect of starvation upon 
extinction of CER was tested. The results indicated that the effect of starvation 
had lasted even after a month of starvation. 
On the working hypothesis that the therapeutic effect of "hunger therapy" upon 
such diseases as neurosis or psychosomatic disease (P.S.D.) may at least in part be 
attributed to the effect of starvation of reducing the conditioned emotional response 
(OER), we have been making the experimental studies of the therapeutic mechanism of 
the "hunger therapy" (4) (5). 
It has previously been demonstrated in our experiments that 1) the extinction of 
avoidance response is more quick after the procedure of starvation, but that 2) the 
starvation itself has no direct effect on the retention of OER. From these findings 
it is hypothesized that the starvation be able to have an effect on OER only when a 
procedure of experimental extinction is introduced, that is, in clincial cases, the 
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starvation makes subjects (i.e. patients) more susceptible to the various other operations 
(i.e. medical treatments) put upon them during and after the period of starvation. 
The first aim of the present experiment was to test the above-mentioned hypothesis. 
The second was to investigate the duration of the effect of starvation on extinction of 
CER. The latter is one of the most important problems for the "hunger therapy" as 
a medical treatment, but has never been studied experimentally. 
METHOD 
Subjects and apparatus 
Twenty male albino rats of Wistar-strain were utilized in this experiment. 
They were about five months old and their average body weight was about 270 gm. 
Two of them were discarded because of accident in the process of the starvation. 
The apparatus used for conditioning of CER was a wooden box (25Xl3X20 em) 
with a grid floor, which was wired to 700 V a-c serving as the shock circuit. The 
current in the circuit was 350,uA, which served as US. The CS was a pure tone of 
2,000-cps (about 65 db) though a speaker located just above the shock-box. Another 
one was a modified Skinner-box. The more detailed description of the apparatus was 
given in the previous paper (5). 
Procedure 
a) Preliminary trmmng and pre-starvation test of CER: All subjects had first been 
placed on a 24-hr feeding schedule, which reduced them to about 80% of ad lib. body 
weight. Under 23-hr food deprivation all subjects were trained every day to press a 
lever for food in the Skinner-box, every lever-pressing being reinforced with a 0.05 gm 
pellet of bread. When they completely learned to press a lever at a constant rate, they 
were occasionally, during the lever response, exposed to the tone of 2,000-cps used 
as CS for the purpose of habituating them to the tone. Then, the conditioning of CER 
was carried out in the shock-box; each trial consisted of the pairing of CS with US. The 
CS lasted for a total of ten seconds, and the shock was presented during the last 
five seconds of this period. Five CS-US pairings were presented every day for two 
consecutive days and the average intertrial interval was three minutes. 
On the day following the last conditioning day, the animals were tested for pre-
starvation CER; while the subjects were responding to the lever, CS of five second 
duration was presented to them intermittently for two minutes and the resulting 
suppression of lever-pressing response was measured. 
b) Procedure of starvation: The subjects were divided into two groups, containing 
ten rats each, matched for strength of CER. One of the groups was assigned to the 
experimental group which was to be treated with starvation for three days, and the 
other was assigned to the control group which was allowed to eat at will throughout 
the corresponding days. The procedure of starvation and the other treatment concern-
ing it were previously described in detail (4). 
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c) Extinction of CER: The extinction of CER followed the starvation period of 
three days (in the case of the control group, after three days corresponding to this 
period). In the extinction trails, OS alone was presented to the subjects and US was 
not applied. Five extinction trials were given to them every day for three consecutive 
days. The average intertrial interval was about one minute. Mter the completion 
of first five extinction trials, the experimental group was allowed to eat at will. 
d) Post-starvation tests of CER: Two measures were obtained: one is the suppression 
ratio of lever-pressing and the other is the number of lever-pressing in the shock-box. 
On the day following the last day of extinction, the post-starvation test of CER 
was begun for all subjects. One of the tests was essentially identical with the pre-
starvation test of CER. 
In order to obtain another valid measure of CER, another test by the condition-
ing of lever-pressing was attempted on the following day of the above-mentioned test. 
The shock-box that had been used to give CER conditioning was again used, but this 
time the lever was added to it. All subjects were placed in this shock-box individually 
and the number of lever-pressing was measured during 15 minutes in each subject. 
e) Test of remote effect of starvation: On 25 days after the starvation period (on 28 
days after the group assignment in the case of the control group), the CER was tested 
in the Skinner-box by means of suppression of lever-pressing and the lever-pressing 
response in the shock-box was observed again. 
RESULTS 
1) Suppression of lever-pressing 
The suppression of lever-pressing caused by OS is reported in terms of ratio. The 
number of the lever-pressing during two minutes immediately preceding the presentation 
of OS is represented as A, and the number during two minutes of CS-presentation is 
represented as B. Thus, B/A represents an intensity of CER. BfA has limits of 1.00 
and 0.00, with 0.00 representing complete suppression of responding, 1.00 represent-
ing no effect of OS. The suppression ratio was computed separately for each subject 
and its mean ratio was calculated. 
Figure 1 shows the mean suppression ratio at each of the three tests: pre-starva-
tion, post-starvation and test of remote effect of starvation. The ratios in the pre-
starvation test were almost the same in two groups. As is apparent from the post-
starvation test, however, the suppression of the experimental group diminished through 
starvation: on the contrary that of the control group slightly increased. 
In order to find the effect of starvation upon the extinction of CER, it is logical to 
test statistically the difference between the amounts of changes in ratio from pre- to 
post-starvation test condition. The statistical analysis was carried out by using 
t-test. The group difference was significant at 0.05 level of confidence (t=2.36, df 16). 
Supression ratios in the test of remote effects show almost the same values in the 
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PRE-STARVATION TEST TEST OF REMOTE EFFCT 
POST-STARVATION TEST 
Fig. 1. Suppression of lever-pressing by CS 
ratios in the test of remote effect were approximately half of those observed in the pre-
starvation test, which means that the strength of CER on 25 days after starvation was 

























DAYS AFTER RELEASE FROM STARVATION 
Fig. 2. Mean number of lever-pressing in the shock-box. 
56 T. Sato and N. Murai 
2) The number of lever-pressing in the shock-box 
The number of lever-pressing response in the shock-box is demonstrated in Figure 
2, which shows that there was a notable difference between the two groups in each 
test, especially it was great at the test of remote effect. 
On the post-starvation test, the mean number of lever repsonse during consecutive 
15 minutes was 34.00 for the experimental group, while the corresponding mean for 
the control group was 7 .11. The difference is significant at 0.001 level of confidence (t= 
5.86, df 16). On the test of remote effect, the mean number of response was 13.11 for 
the experimental group, 4.44 for the control group. The difference is also significant 
(t=2.52, df 16, p<0.05). 
3) The number of lever-pressing in Skinner-box before the presentation of CS 
The mean number of lever-pressing represented as A is shown in Table 1. 
Inspection of the table reveals that at each of the three tests the mean number of lever-
pressing was almost the same for both experimental and control groups. There is, of 
course, no significant difference between them. 
Table 1. Mean number of lever-pressing during two minutes immediately 















In the present experiment, the experimental group showed more quick extinction 
of the conditioned emotional response tban the control group. This result may 
suggest that the extinction of CER is recognizably quickened through the experience of 
starvation. 
Then, a question may be raised here, why was the extinction quickened in the 
experimental group? There may be two possible answers for this question as a cause 
of this quickened extinction. One of them is that the procedure of starvation made a 
subject more susceptible for the procedure of extinction which was introduced during 
the post-starvation period. The other is an apparent extinction as a result of an 
increased hunger drive, that is, because in our present experiment we utilized the number 
of food-seeking instrumental response, in claculation of the measure of the intensity 
of CER, there is a possibility of regarding the increase in the number of lever-pressing 
which was caused by chronically increased hunger drive after severe starvation as an 
evidence of more quick extinction. That the latter possibility may be now answered in 
the negative lies in the following facts: first, as shown in Table 1, either at period of 
the two post-starvation tests, there is no significant difference between the experimental 
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and the control groups for the number of lever-pressing response preceding the 
presentation of OS; second, the fact that at the both periods of post-starvation tests there 
is no significant difference between the two groups for their percentage of body weight 
loss, for Williams and Campbell demonstrated in their experiment of rat that the 
intensity of hunger is proportioned to the percentage of body weight loss, by comparing 
the intake of quinine-milk with the percentage of body weight loss (6). 
It is well known that, within a limit, hunger drive increases as days of food 
deprivation go by (3). There are, however, few studies on changes of hunger drive 
after severe starvation. Further detailed experimental analysis will be required for 
that study of hunger drive. 
As to the remote effect of starvation, the significant group difference between 
the two groups was found on the number of lever-pressing response in the shock-box. 
Neverthless, in the CER test at the corresponding period, there was no significant differ-
ence between them. And further, it was found in both groups that the suppression of 
CER at this period (i.e. on 25 days after starvation) was much more increased than that 
at the pre-starvation test period. This increased supression appears to be due to an 
external inhibition rather than CER. Therefore, it is suggested that the main reason 
why no significant group difference was found in the CER test is that the effect of OS 
akin to external inhibition exceeds much more than its effect as a stimulus evoking CER. 
We leave it, however, an open question whether this supposition is true or not. But it 
may reasonably be assumed that the effect of starvation lasts even after a month of 
starvation. 
In our previous papers on the experimental study of the effect of starvation, it 
has been found that the procedure of starvation quickened the extinction of avoidacne 
response, and further that, when the procedure of extinction was not introduced there, 
the retention of CER was not affected by the procedure of starvation. 
Moreover, the present experiment found that the extinction of CER was qucikened 
through starvation. Taken all together, it is suggested that the therapeutic effect of 
our "hunger therapy" will be ascribed to the increased susceptibility of a subject (i.e. a 
patient) for various operations (i.e. medical treatments) put upon him during and after 
the period of starvation. Indeed, it is clinically observed that the patient treated 
with the "hunger therapy" is more suggestible than before. 
As for the mechanism of the increased susceptibility, our data is not enough to 
illustrate the mechanism clearly. But it may be assumed that, as indicated by 
Kleitman (2), and by Crisler (1), the mechanism is probably in part due to the result 
of a physiological deficiency in the central nervous processes. Further detailed 
experimental analysis will reveal the mechanism. 
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ZusAMMENFASSUNG 
In vorgehenden zwei Aufsatzen haben wir iiber den Mechanismus von therapeutischen 
Effekten unserer,Hungertherapie" berichtet, dass durch die Deprivation von Futter die Extinc-
tion der bedingten Ausweichungsreaction gefiirdert wurde, und dass sich bei dieser Deprivation 
keine spontane Erliischung der emotional bedingten Reaction (CER) ereigent. 
Im vorliegenden Versuch wollten wir die Frage klaren, ob die Deprivation von Futter fahig 
ist, die Extinction der CER schneller zu machen. 
20 weisse Ratten wurden im Skinner-Kasten dressiert, den Hebel niederzudriicken und 
ein Stiick von Futter zu nehmen. Spater wurden den Ratten fiinf Paarungen von 2,000 cfs 
Ton und elektrischem Schlag gegeben. Danach wurden sie in zwei Gruppen geteilt. Eine 
Gruppe unterzog sich der Deprivationsprozedur von Futter wahrend drei Tage, die andere 
Gruppe war eine Kontrollgruppe. Nach der Deprivationsprozedur wurden alle Ratten die nur 
aus der Darbietung des OS (Ton) bestehenden Extinctionsversuchen gegeben und danach wurde 
die Extinction der CER gepriift. Aus den Ergebnissen folgt: 1) Die Deprivation von Futter 
macht shneller die Extinction der CER. 2) Man kiinnte sagen, dass schwerer Hunger die 
Kranken zu den Behandelungen, denen sie sich unterziehen, suszeptibel macht. 
